INSULATION BATT AND METHOD 
OF MAKING THE BATT 


BACKGROUND OF THE INVENTION 

The present invention relates to resilient, fibrous Insulation batts, and, in 
particular, ,0 resilient fibrous insulation batts that are more easily compressed ,n the 
direction of their width to f,t into wall and other building cavities having w,dths less than 
the widths of the batts and a method of making such batts. 

Building structures, such as residential houses, industrial buildings, office 
ouildings, mobiie homes, prefabrtcated buildings and similar structures, typi ca»y 
W a«s (both interior and exterior), ceilings, floors, and roofs that are ,nsu,a.ed for thermal 
and/or acoustical purposes, especially exterior walls, the ceilings below 
spaces and (he roofs of such structures. The walls, ceilings, floors and roofs of these 
structures Include framing members, e.g. studs, rafters, floor and ceiling Joists, beams 
and similar support or structural members which are normally spaced-apar, standard 
distances established by the building industry. Sheathing, paneiing. lathing or s.m.lar 
construction materials are secured to these framing members to form the walls, ce.Hngs. 
floors and roofs of the structures. While the builder or contractor seeks to ma,n.a,n the 
spacing of the framing members in these structures a, these standard distances for ease 
o, construction and the Insulation of the elongated cavities formed in these walls, 
ceilings, floors and roofs, frequently, the walls, ceilings, floors and roofs of these 
structures include eiongated cavities defined, a. leas, in part, by successive or ad,acent 
framing members which are spaced-apart nonstandard distances less than the standard 
distance between framing members. Studies have shown that a typical res,den,a, 
home it is not uncommon for 25% or more of the framing members in the extenor walls 
„, these structures to be spaced-apart a. nonstandard distances less than the standard 
distance for such framing members. Thus, there has been a need for proving 
contractors with insulation batts that can be quickly and easily installed in a structure to 
insulate both standard and many nonstandard width cavities without the need to cu the 
insulation batts with a knife or other cutting tool to fit the cavities of nonstandard w,dths. 

SUMMARY OF THE INVENTION 

The insulation batt of the present invention provides a solution to the 
problem discussed above. The resilient fibrous insulation batt of the present invents 
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can be compressed more easily in the direction of its width than normal insulation batts. 
The resilient fibrous insulation batt of the present invention is formed with the fibers of 
the batt (preferably glass fibers) being randomly oriented and entangled together and 
predominately lying in planes that extend perpendicular and/or substantially 
5 perpendicular (hereinafter the term "substantially perpendicular" means perpendicular 
and/or substantially perpendicular) to the major surfaces and the end surfaces of the batt 
and parallel and/or substantially parallel (hereinafter the term "substantially parallel" 
means parallel and/or substantially parallel) to the lateral surfaces of the batt to facilitate 
a widthwise compression of the batts. The batts are formed by collecting fibers into a 

10 blanket with the fibers being collected in layers lying in planes extending substantially 
parallel to the major surfaces of the blanket. This is a conventional method of forming 
fibrous insulation blankets, e.g. in rotary fiberization processes. However, instead of 
forming the blanket to the thickness of the batts to be formed from the blanket or a 
thickness greater than the thicknesses of the batts to be formed from the blanket and 

15 later severing the blanket parallel to the major surfaces of the blanket into two blankets 
having the selected thicknesses of the batts to be formed from the blanket, in the 
process or method of the present invention, a blanket is formed having a thickness equal 
to the width of the batts to be formed from the blanket. The blanket is then cut 
longitudinally and transversely, in directions perpendicular to the major surfaces of the 

20 blanket, into sections having thicknesses and lengths equal to those of the batts to 
complete the formation of the batts. 

With the conventional method of forming batts from the fibrous blanket, since the 
blanket has a thickness equal to the thickness of the batts being formed from the 
blanket, the blanket is cut longitudinally and transversely, in directions perpendicular to 

25 the major surfaces of the blanket, into sections having widths and lengths equal to those 
of the batts to complete the formation of the batts. Accordingly, the fibers which 
predominately lie in planes extending substantially parallel to the major surfaces of the 
blanket from which the batts are formed, also lie predominately in planes extending 
substantially parallel to the major surfaces of the batts formed from the blanket. By 

30 contrast, with the method of manufacture of the present invention, the fibrous insulation 
blanket is formed to a thickness equal to the width of the batts being formed from the 
blanket and the blanket is then cut longitudinally and transversely, in directions 
perpendicular to the major surfaces of the blanket, into sections having thicknesses and 
lengths equal to those of the batts to complete the formation of the batts. Accordingly, 

35 the fibers which predominately lie in planes extending substantially parallel to the major 
surfaces of the blanket from which the batts are formed, lie predominately in planes 
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extending substantially perpendicular to the major surfaces of the batts formed from the 
blanket. Since these resilient batts are more easily compressed in directions 
substantially perpendicular to the planes within which the fibers of the batts 
predominately lie, batts made by the method of the present invention with the fibers lying 
5 predominately in planes extending substantially perpendicular to the major surfaces and 
end surfaces of the batts and substantially parallel to the lateral surfaces of the batts 
compress more readily in the widthwise direction than batts made by the prior art 
process wherein the fibers of the batts lie predominately in planes extending 
substantially parallel to the major surfaces of the batts and substantially perpendicular to 
1 0 the lateral surfaces of the batts. 


BRIEF DESCRIPTION OF THE DRAWINGS 

15 FIG. 1 is a schematic side view of a manufacturing line for making the resilient, 

fibrous insulation batt of the present invention. 

FIG. 2 is a schematic vertical, transverse cross section through the fiberizing 
station of the manufacturing line of FIG. 1, taken substantially along lines 2-2 of FIG. 1. 

FIG. 3 is a schematic plan view of the cutting stations of the manufacturing line of 

20 FIG. 1. 

FIG. 4 is a schematic perspective view of a portion of a resilient, fibrous insulation 
blanket from which the resilient fibrous insulation batts of the present invention are 
made, such as a blanket laid down in the fiberizing station of the manufacturing line of 
FIGS 1 to 3, prior to the cutting of the blanket. 
25 FIG. 5 is a schematic perspective view of a series of resilient, fibrous insulation 

batts formed, in accordance with the method of the present invention, from the blanket of 
FIG. 4. 

FIG. 6 is a schematic perspective view, on a larger scale than FIGS. 4 and 5, of a 
resilient, fibrous insulation batt of the present invention. 
30 FIG. 7 is a schematic perspective view of a resilient, fibrous insulation batt of the 

prior art. 

FIG. 8 is a schematic perspective view, on a smaller scale than FIG. 7, of a series 
of resilient fibrous insulation batts formed, in accordance with a method of the prior art, 
from a blanket such as a blanket that can be laid down in the fiberizing station of the 
35 manufacturing line of FIGS. 1 to 3. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 


5 FIGS. 1 to 3 schematically show a manufacturing line for use in a preferred 

method of making the resilient fibrous insulation batt 20 of the present invention. As 
shown in FIGS. 1 to 3, a manufacturing line 22 for producing the resilient fibrous 
insulation batt of the present invention includes: a fiberizing and fiber collection station 
24; a curing oven 26; a first cutting station 28; and a second cutting station 30. Typically, 

10 the manufacturing line 22 would also include a packaging station (not shown) for 
packaging the resilient fibrous insulation batts into packages containing a plurality of 
batts, e.g. 6 or more batts, in a compressed condition for storage, transportation and 
handling prior to installation. 

As best shown in FIGS. 1 and 2, the fiberizing and fiber collection station 24 

15 includes: a plurality of rotary fiberizers 32 and an air permeable collection conveyor 34 
which are housed within a collection chamber 36. Each of the rotary fiberizers 32 has a 
rapidly rotating spinner 38 that is supplied with a stream 40 of molten fiberizable 
material, e.g. glass. The rapidly rotating spinner 38 has an outer peripheral wall that 
typically contains tens of thousands of small diameter holes through which the glass is 

20 extruded by centrifugal force to form fibers. An air ring located immediately above the 
fiberizing holes in the spinner and downwardly discharging high velocity streams of air 
radially outward of the spinner and/or an annular burner located immediately above the 
fiberizing holes in the spinner and downwardly discharging high velocity streams of 
combustion gases radially outward of the spinner (the air ring and/or annular burner are 

25 designated by reference numeral 42) form a curtain 44 of high velocity gases 
surrounding the spinner 32 which engage the fibers formed by the spinner 32 and direct 
the fibers downward toward the collection conveyor 34 where the fibers are collected to 
form a resilient insulation blanket 46. While the entanglement of the fibers as the fibers 
are collected to form the resilient insulation blanket 46 may provide the blanket of fibers 

30 with sufficient integrity to hold the blanket together for packaging, handling and 
installation, a binder may be applied to the fibers, e.g. sprayed onto the fibers prior to the 
collection of the fibers on the conveyor to form the blanket, to increase the integrity of the 
blanket by bonding the fibers together at their points of intersection. The fibers are 
drawn down toward the upper surface of the air permeable collection conveyor 34 by 

35 exhaust fans (not shown), beneath the upper run of the conveyor, that draw air down 
through the upper run of the conveyor. U.S. patent no. 4,058,386, issued November 15, 
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19 77 is an example of a rotary fiberlzing and collection station that may be used ,„ a 
manufacturing „ne to form tne resiiien, insulation blanke, 46 from >ne res ,e , 

insulation batts 20 of the present are made and the disclosure of U.S. paten, no. 
4 058.386 is hereby incorporated herein. In its entirety, by reference. 
5 ' ,n the method of the present invention, the resilient fibrous insulation blanke 46, 
made in the prizing and ejection station 24, has a thickness equal to or subs an,,a y 
equal to but somewhat greater than the width of the resilient fibrous ,nsu,a.,on batts 2 
be formed from the blanket. When a binder is used, after the resilient fibrous ,nsu,a.,on 
b anke, 46 is formed in the fiberizing and ejection station 24, the blanket 46 pass 
10 through the curing oven 26 where the binder is cured and on to the cutttng 

and 30. Of course, if binder is no, applied to the fibers o, the resiiien, fibrous insula o 
bianKe. 46. the blanket can be fed directly into the cutting stations 28 and 30. In the 
cutting station 28. the blanket 46 is cut or severed longitudinally, e.g. by rotary saws 48 
as the blanket 46 passes through the station 28. at spaoed-apart locations across he 
« width of the blanket into a series 50 o, blanket sections having widths equal to the 
thicknesses o, the resilient fibrous insulation batts 20 to be formed from the blanket and 
in the cutting station 30, the series 50 o, previously formed blanket sections are 
periodically cu, transversely, e.g. by a chopping blade 52 as the series » 
actions pass through the station 30, to the length of the resilient fibrous .nsulatton batts 
20 20 to compiete the formation o, the resilient f,brous insulation batts 20 from the blanket 

FIG 4 schematically shows a portion of the resilient fibrous insulation blanket 46, 
from which the resilient fibrous insuiatlon batts 20 are cut. The resilient fibrous insulation 
blanket 46 has a width In the "X" direction (the cross machine direefcn), a leng h tn he 
25 "Y" direction (the machine direction or the direction of .rave, of the blanket along he 
manufacturing line), and a thickness in the T direction. The resilient fibrous ,nsu,a on 
blanket 46 is formed of layers 54 o, randomiy oriented, entangled fibers w,th the laye s o, 
fibers, as schematically shown in FIG. 4, extending in planes tha, are: substantia 
parallel to the major surfaces 56 o, the blanket; substantially perpendicular to lateral 
30 urfaces 58 of the blanket that extend along the length o, the blanket and betwee the 
major surfaces 56 of the blanket; and substantially perpendicular to a transverse plane, 
represented by surface 60 extending the width of the bianket and be^een ,ne ma,o 
surface o, the blanket that would be formed by a transverse cutting o, the blanke W,t 
this layered structure, wherein the fibers predominately lie in planes exten , g 
35 substantially parallel to the major surfaces 56 of the blanke, 46, the insu,a»,on blanket 46 
is more easily compressed in the T direction (perpendicular to the major surfaces 56 of 
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the blanket 46) than in the "X" or "Y" directions parallel to the major surfaces of the 

insulation blanket 46. 

FIG. 5 schematically shows a series 50 of blanket sections that have been cut 
longitudinally in cutting station 28 to widths equal to the thicknesses of the resilient 
5 fibrous insulation batts 20 and transversely in cutting station 30 to lengths equal to the 
lengths of the resilient fibrous insulation batts 20 to form a plurality of resilient fibrous 
insulation batts 20, such as the insulation batt 20 of FIG. 6. The resilient fibrous 
insulation batts 20, formed from the blanket 46, each have major surfaces 62 that are 
substantially parallel with respect to each other and defined by the width and length of 

10 the batt, lateral surfaces 64 that are substantially parallel with respect to each other and 
defined by the length and thickness of the batt, and end surfaces 66 that are 
substantially parallel with respect to each other and defined by the width and thickness of 
the batt. The fibers, which in the blanket 46 predominately laid in planes extending 
substantially parallel, to the major surfaces 56 of the blanket and substantially 

15 perpendicular to the lateral surfaces 58 and transverse planes 60 of the blanket 46, 
predominately lie in planes 70 extending substantially parallel to the lateral surfaces 64 
of the batt 20 and substantially perpendicular to the major surfaces 62 and end surfaces 
66 of the batt 20. With this structure, the batts 20 compress more easily in the direction 
of their width than prior art batt 120 of FIG. 7 wherein the fibers lie in planes 122 

20 extending substantially parallel, to the major surfaces 124 of the batt and substantially 
perpendicular to the lateral surfaces 126 and end surfaces 128 of the batt 120. The batt 
120 is made by laying down a blanket, in the fiberizing and collection station 24, having a 
thickness equal to the thickness of the insulation batts 120 cut from the blanket. As 
shown in FIG. 8, the blanket is then cut longitudinally to into sections having widths equal 

25 to the widths of the batts 120 and transversely into lengths equal to the lengths of the 
batts 120. By forming the blanket to the thickness of the batts 120 and cutting the 
blanket as described above, the batts have the same fiber orientation as the blanket, i.e. 
the fibers lie in planes 122 extending substantially parallel, to the major surfaces 124 of 
the batt and substantially perpendicular to the lateral surfaces 126 and end surfaces 128 

30 of the batt 120. 

While the resilient fibrous insulation blanket 46 and the resilient fibrous insulation 
batts 20 made from the blanket 46 may be made of other fibrous materials, preferably, 
the resilient fibrous insulation blanket 46 and batts 20 are made of glass fibers and have 
a density between about 0.4 pounds/ft 3 and about 1.5 pounds/ft 3 . Examples of other 

35 fibers that may be used to form the resilient fibrous insulation blanket 46 and batts 20 are 
mineral fibers, such as but not limited to, rock wool fibers, slag fibers, and basalt fibers, 
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and organic or synthetic fibers, such as but not limited to, polypropylene, polyester, and 
other polymeric fibers. The fibers of the resilient fibrous insulation blanket 46 and batts 
20 may be bonded together for increased batt integrity, e.g. by a binder at their points of 
intersection, such as but not limited to urea phenol formaldehyde binder or other suitable 
5 bonding materials, or the resilient fibrous insulation blanket 46 and the batts 20 may be 
binderless provided the batts 20 possess the required integrity and resilience. In 
addition, the batts 20 may have facings, e.g. foil-scrim-kraft paper or kraft paper facings, 
bonded to one of the major surfaces of the batts to form a vapor barrier. 

Due to its resilience the fibrous insulation batt 20 can be compressed to reduce 

10 the batt thickness for packaging, e.g. to a thickness about 1 / 4 to about 1 / 8 of its original 
thickness, and contained in its compressed state in a package of typically six or more 
batts. When the resilient fibrous insulation batt 20 is removed from its package, the batt 
20 recovers substantially to its pre-compressed thickness. After a fibrous insulation batt 
20 is compressed in width and inserted into a wall, floor, ceiling or roof cavity having a 

15 width less than the resilient fibrous insulation batt 20, even three, four or more inches 
less, the resilient fibrous insulation batt 20 will expand in width and press against the 
sides of the cavity to hold or help hold the resilient fibrous insulation batt 20 in place. 

Typically, for most applications, such as walls in residential houses, the resilient 
fibrous insulation batt 20 is about forty-six to about forty-eight inches or about ninety- 

20 three to about ninety-six inches in length. Typically, the width of the resilient fibrous 
insulation batt 20 is equal to or somewhat greater than a standard cavity width for the 
cavities to be insulated with the batt, e.g. about fifteen inches in width for a cavity where 
the center to center spacing of the wall, floor, ceiling or roof framing members, e.g. the 
nominally 2X4, 2X6, 2X8 or 2X10 framing members, is about sixteen inches (the cavity 

25 having a width of about fourteen and one half inches) and about twenty three inches in 
width for a cavity where the center to center spacing of the wall, floor, ceiling or roof 
framing members e.g. the nominally 2X4, 2X6, 2X8 or 2X10 framing members, is about 
twenty four inches (the cavity having a width of about twenty two and one half inches). 
However, for other applications, the resilient fibrous insulation batt 20 may have different 

30 widths. 

The amount of thermal and/or sound control desired and the depth of the cavities 
being insulated determine the thickness of the resilient fibrous insulation batts 20 used to 
insulate the cavities. Typically, the resilient fibrous insulation batts are about three to 
about ten inches or more in thickness and approximate the depth of the cavities being 
35 insulated. For example, in a wall cavity defined in part by nominally 2X4 or 2X6 inch 
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studs or framing members, a resilient fibrous insulation batt 2 will have a thickness of 
about three and one half or about five and one half inches, respectively, 

In describing the invention, certain embodiments have been used to illustrate the 
invention and the practices thereof. However, the invention is not limited to these 
5 specific embodiments as other embodiments and modifications within the spirit of the 
invention will readily occur to those skilled in the art on reading the specification. Thus, 
the invention is not intended to be limited to the specific embodiments disclosed, but is to 
be limited only by the claims appended hereto. 
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